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ABSTRACT  
INTRODUCTION: Sclerotherapy is an established treatment modality for oral vascular anomalies. A sclerosing agent such 
as Ethanolamine Oleate has been widely used for oral vascular malformation, especially low-flow venous lesions, however, 
pain is one of the most common postoperative complications. Therefore, Ethanolamine Oleate with an anesthetic agent may 
help in reducing postoperative pain in cases of oral venous malformation. 
AIM OF THE STUDY: To compare the effect of Ethanolamine Oleate as a sclerosing agent for oral venous malformation 
with and without an anesthetic agent in reducing postoperative pain and resolution of the lesion. 
MATERIALS AND METHODS: 16 patients with oral venous malformation were recruited and randomly allocated into 
two equal groups. Sclerotherapy with Ethanolamine Oleate was performed for all patients in Group A (Control Group) eight 
patients were injected with Ethanolamine Oleate alone and for Group B (Study Group) eight patients were injected with 
Ethanolamine Oleate mixed with Lidocaine. 
RESULTS: There was a statistically significant decrease between the two studied groups. Using the VAS scale, showed a 
significant decrease in post-operative pain reaching an (87.5%) success rate in Group B, especially two days postoperatively. 
CONCLUSION: This study confirmed the positive effect of intralesional injection of EO and Lidocaine in OVMs regarding 
postoperative pain and resolution of the lesion.  
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INTRODUCTION 

Vascular anomalies (VAs) are classified according 
to the Mulliken and Glowacki classification (1982) 
and are caused by blood vessel abnormalities or 
endothelial proliferation (1). Oral Venous 
Malformations (OVMs) can be categorized into 
high-flow (arterial or arteriovenous component) and 
low-flow (venous, capillary, or lymphatic 
component) (2). 

Most of OVMs in the oral cavity are 
venous and low flow in nature, expanding into 
single or multiple. The lips, tongue, buccal mucosa, 
and palate are the main affected areas. Signs and 
symptoms of OVMs include pain, ulcerations, 
bleeding, discomfort, and cosmetic disturbance (3). 
OVMs are usually present from birth and are 

triggered by trauma, pregnancy, or hormonal 
factors (4).  

Treatment is essential when personal 
discomfort, clinical symptoms, or cosmetic 
disturbance arise, therefore different treatment 
options were introduced, which include the 
traditional approach such as surgery, to newer 
approaches such as sclerotherapy, corticosteroids, 
laser, and cryotherapy (5).  

Sclerotherapy is an effective and 
conventional procedure for curing OVMs. It is a 
straightforward method that involves an 
intralesional injection, allowing good esthetic 
results, a low recurrence rate, and adequate 
morbidity (6).  

Ethanolamine Oleate (EO) is a sclerosing 
agent characterized by low toxic effects and high 
efficacy. Therefore it is a safe and efficient 
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sclerosing agent that can be used in the treatment of 
VAs in various regions inside and outside the oral 
cavity (7).  

EO is composed of a synthetic mixture of 
Oleic Acid and Ethanolamine. EO causes an acute 
inflammatory reaction of the intimal endothelium of 
the vein which leads to scarring at the inner wall of 
the veins and possible closure of the veins (8).  

Adverse reactions related to EO include 
pain, inflammation, redness, tissue necrosis, and 
even allergic reaction have been reported (9).  

To provide an efficacious, secure, and 
timeless treatment of OVMs, it is essential to 
establish the optimal concentration of EO and 
prevent or reduce side effects such as rash, edema, 
pain, bleeding, ulceration, or necrosis (10) 

Lidocaine is one of the very well-known 
safe and potent anesthetic agents with an analgesic 
characteristic (11), thus it may show effective 
results in post-operative pain management.  

Since EO causes post-operative pain, the 
purpose of this study was to introduce a novel 
approach of intralesional injection with both EO 
with Lidocaine to reduce post-operative pain and 
compare both clinically and by Ultrasound Doppler 
imaging, the effect on OVMs. 
 
MATERIALS AND METHODS 
Study sample and setting 

This was a randomized controlled parallel-group 
clinical trial set up and reported according to the 
CONSORT guidelines (12). After the approval of 
the research ethics committee, 16 patients were 
recruited from outpatient clinics of the 
maxillofacial department Faculty of Dentistry at 
Alexandria University. 
Patients grouping 
Group A (Control group) Eight patients with 
OVMs were injected with EO alone, while Group 
B (Study group) Eight patients with OVMs were 
injected with EO mixed with Lidocaine. 
Eligibility criteria 
The criteria for including patients were as follows, 
inclusion criteria included females and males of 
varying ages from child to an adult suffering from 
OVMs with a size of 2-4cm, while the exclusion 
criteria included patients with high-flow OVMs and 
patients medication-interfering with wound healing 
(e.g., steroids, bisphosphonates, anticoagulants) or 
specific states preventing the use of EO (e.g., 
pregnancy, lactation). 
General Examination 
Clinical examination was done via inspection to 
evaluate the size, location, and degree of swelling 
of OVMs, and asymmetry via palpation to assess 
any tenderness and the teeth' mobility. While 
radiological examination Doppler ultrasound (GE 
Voluson ultrasound, Kpi healthcare, USA) was 
done for each patient to validate the diagnosis and 
determine the flow, size, and spread of the lesion. 

Materials 
Ethanolamine Oleate (EGYPTIAN INT. 
PHARMACEUTICALS INDUSTRIES. CO 
(EIPICO) – EGYPT) and Lidocaine Vials 
(PHARCO PHARMACEUTICALS – EGYPT) 
were used. (Figure 1)  
Sclerotherapy Method 
OVMs lesions were disinfected with an anti-septic 
solution (Betadine) (Nile company for pharma, 
Chemical Ind, Egypt) before injection to avoid 
contamination and the spread of infection (Figure 
2). A local anesthetic nerve block was given 
according to the lesions’ locations. Using the 
doppler ultrasound report and a dental caliper, 
lesion sizes were confirmed, and accordingly, the 
amount of EO and Lidocaine to be mixed and 
injected was calculated at a 2:1 ratio following the 
protocol described by Johann et al. (2005) (13) and 
Costa et al. (2011) (14) A concentration of 5% and 
a volume of EO of 1 ml to every 1mm lesion size 
were used (Figure 3). A short insulin needle and a 
syringe were used for the application of EO and 
Lidocaine. Blood was aspirated to determine if the 
needle was inserted into the vascular lumen. After 
injection, the pressure was applied using gauze for 
3 minutes to stop the reflux of EO. OVMs 
presented at the tongue were sutured just 1mm 
behind to avoid the spread of sclerosing agent to 
normal tissue (Figure 4). Injections were repeated 
biweekly till the lesion is clinically invisible and 
with Doppler Ultrasound confirmation of no flow 
inside the lesion.  
Follow-up phase Clinical evaluation  
Clinical Parameters     
The pain intensity was evaluated after the 1st, 2nd, 
and 5th day after each injection postoperative using 
the Visual Analogue Scale (VAS). The VAS 
consists of a 10cm line, with two endpoints 
representing 0 ('no pain') and 10 ('pain as bad as it 
could be), the patient was asked to rate their current 
degree of pain by placing a mark on the line (15). 
Edema was evaluated after each injection's ability 

to pit after the 1st, 2nd, and 5th day. The examiner's 
fingers pressed into a dependent lesion for 5 
seconds. The finger sank into the tissues and leaves 
an impression when it was removed. The pitting 
was graded on a scale of +1 to +4. Grade +1: up to 
2mm of depression, rebounding 
immediately. Grade +2: 3–4mm of depression, 
rebounding in 15 seconds or less. Grade +3: 5–
6mm of depression, rebounding in 60 
seconds. Grade +4: 8mm of depression, rebounding 
in 2–3 minutes (16). 

The size was measured before and after 
each injection using a dental caliper and confirmed 
by the doppler ultrasound report. Doppler 
ultrasound was done after the last session of 
injection on each patient to confirm the resolution 
of the lesion and compare the size before and after 
treatment. 
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All patients were followed up for 3 months until the 
complete resolution of the lesions. 
Statistical analysis 

Data were collected and entered as 
numerical or categorical, to the computer using 
Statistical Package for Social Science (SPSS) 
program for statistical analysis (IBM Corp., 
Armonk, New York) (17). Data were described 
using minimum, maximum, median, 95% CI of the 
median, and 25th to 75th percentile (18). 
Comparisons were made between two independent, 
not-normally distributed subgroups using the 
Mann-Whitney U test (19). Comparisons were 
carried out among related samples by Friedman’s 
test (20). Pair-wise comparison when Friedman’s 
test was significant was carried out using the Dunn-
Sidak method (21,22). During sample size 
calculation, beta error accepted up to 20% with a 
power of study of 80%. Statistical significance was 
tested at a p-value <.05 (23). 

 
Figure (1): EO and Lidocaine Vials. 

 
 

 
Figure (2): Diagnostic tools. (A) measuring of oral 
venous malformation size using a caliper, (B) 
Doppler Ultrasound report describing the lesion’s 
location, size, and flow. 
 

 
Figure (3): Patient from Group A showing (A) 
disinfection of the lesion by anti-septic solution, (B) 
patient with oral venous malformation at buccal 
mucosa in front of the lateral and canine teeth, (C) 
patient getting injected with Ethanolamine Oleate 
only, (D) patient after complete resolution of oral 
venous malformation.  
 
 

 
Figure (4): Patient from Group B showing (A)oral 
venous malformation on the right lateral surface of 
the tongue, a (B) patient getting injected by EO and 
Lidocaine, tongue sutured just 1mm behind oral 
venous malformation, (C) patient after complete 
resolution of oral venous malformation. 
and the whiskers represent the minimum and 
maximum after excluding outliers (black-filled 
circles). 
 
RESULTS 
This study included 16 patients with oral venous 
malformations, 8 patients were injected with EO 
alone (Group A) while the other 8 patients were 
injected with EO mixed with Lidocaine (Group B). 
Age 
The age of Group A patients ranged from 19 -70 
years old with a median of 42 years, while in Group 
B patients it ranged from 9 - 60 years old with a 
median of 37 years. Thus, there was no statistically 
significant difference between the two studied 
groups.  
Gender 
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In each group males and females were equally 4/8 
(50%) represented, therefore there was no sex 
predilection.  
Size of oral venous malformations after 
Intervention (mm) 
In each group, repeated measures analysis showed a 
statistically significant change in size among the 
different points of measurement in  Group A (p< .001) 
and Group B (p< .001). 
Using Pairwise comparisons of groups, Group A 
showed a statistically significant decrease in Size 
on the fifth day when compared with the first day 
(p=.001) and when compared with the second day 
(p<.001). In Group B the size showed a statistically 
significant decrease on the fifth day when 
compared with the first day (p=.031) and when 
compared with the second day (p=.001). 
Group A and B patients showed a statistically 
significant decrease in size on the 5th day compared 
with the 1st and 2nd day. Therefore, the lesion size 
gets bigger in the first few days due to the 
sclerosing agent volume, until the lesion gradually 
resolves.  
Edema scale 
In each group, repeated measures analysis showed a 
statistically significant change in the Edema Scale 
among the different points of measurement in 
Group A (p< .001) and Group B (p< .001). 
Using Pairwise comparisons of groups, Group A 
showed a statistically significant decrease in Edema 
Scale on the fifth day when compared with the first 
day (p<.001) while there was no statistically 
significant decrease in Edema Scale compared with 
the first day (p=.102) and with the second day 
(p=.051). Group B, Edema Scale showed a 
statistically significant decrease in Edema Scale on 
the fifth day when compared with the first day 
(p=.004) while there was no statistically significant 
decrease in Edema Scale compared with the first 
day (p=.190) and with the second day (p=.555). 
Correlating with the size of the lesion results, 
Groups A and B showed a statistically significant 
decrease in edema on the 5th day. 
VAS score (Table 1, Figure 5) 
First Day: The VAS in Group A ranged from 5.00-
8.00 with a median [25th–75th percentile] of 7.00 
[6.00-7.50], 95% Confident Interval (CI) was 7.00-
8.00, while in Group B it ranged from 2.00-9.00 
with a median [25th–75th percentile] of 4.00 [3.00-
5.50], 95% Confident Interval was 3.00-6.00. There 
was a statistically significant difference between the 
two studied groups (p<.001). 
Second Day: The VAS in Group A ranged from 
2.00-8.00 with a median [25th–75th percentile] of 
6.00 [4.50-7.00], 95% Confident Interval (CI) was 
5.00-7.00, while in Group B it ranged from 1.00-
6.00 with a median [25th–75th percentile] of 2.50 
[2.00-3.50], 95% Confident Interval was 2.00-3.00. 
There was a statistically significant difference 
between the two studied groups (p<.001). 

Fifth Day: The VAS in Group A ranged from 0.00-
7.00 with a median [25th–75th percentile] of 2.00 
[1.00-3.00], 95% Confident Interval (CI) was 2.00-
3.00, while in Group B it ranged from 0.00-5.00 
with a median [25th–75th percentile] of 2.00 [1.00-
2.50], 95% Confident Interval was 2.00-3.00. There 
was no statistically significant difference between 
the two studied groups (p=.245). 

In each group, repeated measures analysis 
showed a statistically significant change in VAS 
among the different points of measurement in the 
EO patient group (p< .001) and EO + lidocaine 
patient group (p< .001). 
Using Pairwise comparisons of groups, Group A 
showed a statistically significant decrease in VAS 
on the fifth day when compared with the first day 
(p<.001) and with the second day (p=.003). Group 
B showed a statistically significant decrease in 
VAS on the fifth day when compared with the first 
day (p<.001) while there was a statistically 
significant decrease in VAS on the second day 
compared with the first day (p=.008). 

There was a statistically significant decrease 
in VAS in Group B compared to Group A patients, 
especially on the fifth day when compared with the 
first and second days. 
 
 

 
Figure (5): Box and whisker graph of VAS in the 
studied groups, the thick line in the middle of the box 
represents the median, the box represents the inter-
quartile range (from 25th to 75th percentiles), 
 
Table (1): Showing VAS results on 1st, 2nd and 
5th days in both groups 

Vas 

Group Test of 
significance 

p value 
EO only 
(n=16) 

EO + 
Lidocaine 
(n=16) 

First Day 
Min. – Max. 
Median 
95% CI of the 

median 
25th Percentile 

–75th Percentile 

 
5.00-

8.00 
7.00 
7.00-

8.00 
6.00-

7.50 

 
2.00-9.00 
4.00 
3.00-6.00 
3.00-5.50 

 ((MW)=3.63
9 

p<.001* 

Second Day 
Min. – Max. 
Median 
95% CI of the 

median 
25th Percentile 

 
2.00-

8.00 
6.00 
5.00-

7.00 

 
1.00-6.00 
2.50 
2.00-3.00 
2.00-3.50 

 ((MW)=3.78
5 

p<.001* 
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–75th Percentile 4.50-
7.00 

Fifth Day 
Min. – Max. 
Median 
95% CI of the 

median 
25th Percentile 

–75th Percentile 

 
0.00-

7.00 
2.00 
2.00-

3.00 
1.00-

3.00 

 
0.00-5.00 
2.00 
2.00-3.00 
1.00-2.50 

 ((MW)=1.16
3 

p=.245 NS 

Friedman Test 
of significance 

p value 

2
(df=2) 

= 28.222 
p<.001* 

2
(df=2) = 

28.754 
P<.001* 

 

Percentage 
change (1st day 
vs 2nd day) 

Min. – Max. 
Median 
95% CI of the 

median 
25th Percentile 

–75th Percentile 

 
-60.00 - 

16.67 
-14.29 
-16.67 - 

0.00 
-28.57 - 

-12.50 

 
-66.67 - 

0.00 
-33.33 
-33.33 - -

25.00 
-50.00 - -

25.00 

 ((MW)=2.84
8 

p=.004* 

Percentage 
change (2nd day 
vs 5th day) 

Min. – Max. 
Median 
95% CI of the 

median 
25th Percentile 

–75th Percentile 

 
-100.00 

--12.50 
-58.57 
-75.00 - 

-50.00 
-75.00 - 

-50.00 
 

 
-100.00 - 

50.00 
-36.67 
-50.00 - -

25.00 
-50.00 - -

20.83 
 

 ((MW)=2.16
4 

p=.030* 

n: number of patients   
Min-Max: Minimum to Maximum  
CI: Confidence interval  
MW = Mann-Whitney U 
p: Probability of error (chance)  
*: Statistically significant (p<.05) 
NS: Statistically not significant (p>.05) 
 
DISCUSSION 
This study intended to evaluate clinically and by 
Doppler Ultrasound, the treatment of OVMs, and 
the effect of EO injection alone versus EO injection 
with Lidocaine on postoperative pain reduction.   

There was no statistically significant 
difference in age, although the lesion may be found 
at birth or develop in childhood or adolescence with 
a prevalence in the second decade (24). A reduced 
inflammatory response was observed in the elderly 
due to the physiological aging process (25). 

There was also no statistically significant 
difference in sex among the patients, even though 
OVMs are more frequent in females. Jackson et al. 
(1993) observed a female: male ratio of 4:1 in 
patients (26), while Barrett et al. (2000) observed 
that OVMs affect equally females and males, as in 
our study (27). 

EO showed positive results in decreasing 
the lesion size. It was observed that a complete 
resolution requires more than one session since the 
complete fibrotic reaction process takes time, 
especially larger lesions that may need more 
sessions and higher volume. This was confirmed 
when 1 out of 8 patients in Group B (12.5%), had 
the biggest lesion size and therefore had to undergo 
more than two injection sessions, surgical 

debulking, and even fractional laser to minimize the 
size and pigmentation. Although EO causes 
swelling of the lesions, which may persist for a few 
days, it starts resolving at the 5th-day mark.  

Most patients in Group B compared to 
Group A, using the VAS scale, showed a significant 
decrease in post-operative pain reaching an (87.5%) 
success rate. The addition of lidocaine with EO 
injection has shown positive results in decreasing 
pain, especially two days post-operatively unlike if 
it was injected alone, it took up to at least 5 days 
postoperatively for the pain to completely vanish. 

Ideal EO concentration and dosing for 
treatment are still debatable. Manzano et al. (2019) 
reported that concentrations of 1.5% and 2.5% are 
effective (28). EO 5% concentration with Lidocaine 
at a 2:1 ratio has shown to be more effective for the 
complete resolution of lesions and decrease post-
operative pain.  

OVMs were found on the buccal mucosa, 
lips, and palate but mostly on the tongue (75%), 
whilst Couto et al. (2019) reported, the lower lip is 
the most common site (81%) (29). One reason may 
explain, why patients with lip lesions seek 
dermatologists or plastic surgeons' intervention 
rather than maxillofacial surgeons, more frequently 
than patients with lesions in other areas.  

Most patients in Group A and Group B 
had an excellent response to EO, providing 
complete resolution of the lesion, with a success 
rate of (93.75%), correlating with Puche-Torres et 
al. (2010) reporting a success rate of 95.24% of 
treatment (30).  Although the exception of 1 out of 
8 patients in Group B (12.5%), recurrence of OVM 
has been described after the follow-up period from 
injection sessions. Although it is considered to be a 
rare complication, Álvarez-Camino et al. (2013) 
reported, that 1 out of 10 patients (10%) lesion has 
indeed returned (31). A different type of sclerosing 
may exclude possible EO resistance and allow 
better closure of the lesion and faster healing.   

The patient's chief complaints of 
discomfort while eating, speaking and talking 
always completely vanished after lesion resolution, 
with function back to normal. While the color of the 
lesions was initially blue, when completely 
resolved showed a pink normal color.  

In Group A, 1 out of 8 patients (12.5%),  
had an unexpected allergy to the sclerosing agent 
with abnormal swelling, correlating with the 
complications observed in a previous study, Ierardi et 
al. (2010) reported that 1 out of 15 patients (18.75%) 
experienced Angioedema (32). The patient was 
administered corticosteroids to treat the 
hypersensitivity, however, there were no further 
symptoms of discomfort or pain after complete 
lesion resolution.   
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CONCLUSIONS 
Overall, this study confirmed the positive effect of 
intralesional injection with EO when mixed with 
lidocaine in lesion resolution and postoperative pain 
which has significantly minimized in Group B 
compared to Group A. Although more studies may 
be required, this novel approach validates a better, 
pain-free, and faster treatment process when 
treating OVMs.  
CONFLICT OF INTEREST 
The authors declare that they have no conflict of 
interest. 
FUNDING STATEMENT 
The authors received no specific funding for this 
work. 
 

REFERENCES  
1. Mulligan PR, Prajapati HJ, Martin LG, Patel TH. 

Vascular anomalies: classification, imaging 
characteristics and implications for interventional 
radiology treatment approaches. Br J Radiol. 
2014;87:20130392. 

2. Dell'Olio F, De Falco D, Di Nanna S, Casorelli A, 
Favia G. Diode Laser Photocoagulation of Oral 
Venous Malformations in Patients on Anticoagulant 
Therapy Without Drug Discontinuation. Cureus. 
2020;12:e7340. 

3. De Maria L, De Sanctis P, Balakrishnan K, 
Tollefson M, Brinjikji W. Sclerotherapy for head 
and neck venous malformations: Systematic review 
and meta-analysis. Neurointervention. 2020;15:4-17.  

4. Hoque S, Das BK. Treatment of venous 
malformations with ethanolamine oleate: A 
descriptive study of 83 cases. Pediatr Surg Int. 
2011;27:527-31.  

5. Clemens RK, Pfammatter T, Meier TO, Alomari 
AI, Amann-Vesti BR. Vascular malformations 
revisited. Vasa. 2015;44:5-22.  

6. Zeevi I, Chaushu G, Alterman M, Chaushu L. 
Sclerotherapy of Vascular Malformations in the 
Oral Cavity-Minimizing Postoperative Morbidity. 
Medicine (Kaunas). 2020;56:254.  

7. de Queiroz SB, de Lima VN, Amorim PH, 
Statkievicz C, Magro-Filho O. Severe Edema 
After Sclerotherapy of Labial Hemangioma With 
Ethamolin Oleate in a Young Child. J Craniofac 
Surg. 2016;27:e567-8. 

8. PubChem. Bethesda (MD): National Library of 
Medicine (US), National Center for Biotechnology 
Information; 2004-. PubChem Compound 
Summary for CID 5282489, Ethanolamine oleate. 
Available 
from: https://pubchem.ncbi.nlm.nih.gov/compound
/Ethanolamine-oleate [Accessed on: Oct 2022]. 

9. Markovic JN, Nag U, Shortell CK. Safety and 
efficacy of foam sclerotherapy for treatment of 
low-flow vascular malformations in children. J 
Vasc Surg Venous Lymphat Disord. 2020;8:1074-
82.  

10. Kato CN, Ribeiro MC, Abreu MH, Grossmann 
SD, Abreu LG, Caldeira PC, et al. What is the 
preferred concentration of ethanolamine oleate for 

sclerotherapy of oral vascular anomalies? Med 
Oral Patol Oral Cir Bucal. 2020;25:e46873.  

11. Shafiei FT, McAllister RK, Lopez J. Lidocaine. In: 
StatPearls [Internet]. Treasure Island (FL): 
StatPearls; 2021. 

12. Consort. The CONSORT Statement. Consort. 
2010. Available from: http://www.consort-
statement.org [Accessed on: Sep 2022] 

13. Johann AC, Aguiar MC, do Carmo MA, Gomez 
RS, Castro WH, Mesquita RA. Sclerotherapy of 
benign oral vascular lesion with ethanolamine 
oleate: an open clinical trial with 30 lesions. Oral 
Surg Oral Med Oral Pathol Oral Radiol Endod. 
2005;100:579-84.  

14. Costa JR, Torriani MA, Hosni ES, D'Avila OP, de 
Figueiredo PJ. Sclerotherapy for vascular 
malformations in the oral and maxillofacial region: 
treatment and follow-up of 66 lesions. J Oral 
Maxillofac Surg. 2011;69:e88-92.  

15. Burckhardt CS, Jones KD. Adult measures of pain: 
The McGill Pain Questionnaire (MPQ), 
Rheumatoid Arthritis Pain Scale (RAPS), Short-
Form McGill Pain Questionnaire (SF-MPQ), 
Verbal Descriptive Scale (VDS), Visual Analog 
Scale (VAS), and West Haven-Yale 
Multidisciplinary Pain Inventory 
(WHYMPI). Arthritis Rheum 2003;49:S96-104. 

16. Brodovicz KG, McNaughton K, Uemura N, 
Meininger G, Girman CJ, Yale SH. Reliability and 
feasibility of methods to quantitatively assess 
peripheral edema. Clin Med Res. 2009;7:21-31.  

17. IBM Corp. IBM SPSS Statistics for Windows, 
Version 25.0. Armonk, NY: IBM Corp.; 2017 . 

18. Field A. Discovering Statistics Using IBM SPSS 
Statistics. 4th ed. London, California, New Delhi: 
SAGE Publications Ltd; 2013 . 

19. Mann HB, Whitney DR. On a test of whether one 
of two random variables is stochastically larger 
than the other. Ann Math Stat. 1947;18:50-60.  

20. Friedman M. The use of ranks to avoid the 
assumption of normality implicit in the analysis of 
variance. J Am Stat Assoc. 1937;32:675-701. 

21. Dunn OJ. Multiple comparisons using rank sums. 
Technometrics. 1964;6:241-52.  

22. Simes RJ. An improved Bonferroni procedure for 
multiple tests of significance. Biometrika. 
1986;73:751-4. 

23. Curran-Everett D. Evolution in statistics: P values, 
statistical significance, kayaks, and walking trees. 
Adv Physiol Educ. 2020;44:221-4.  

24. Dwivedi AN, Pandey A, Kumar I, Agarwal A. 
Mandibular arteriovenous malformation: A rare 
life-threatening condition depicted on 
multidetector CT angiography. J Oral Maxillofac 
Pathol. 2014;18:111-3.  

25. Wu D, Meydani SN. Age-associated changes in 
immune and inflammatory responses: impact of 
vitamin E intervention. J Leukoc Biol. 
2018;84:900-14 . 

26. Jackson IT, Carreno R, Potparic Z, Hussain K. 
Hemangiomas, vascular malformations, and 
lymphovenous malformations: classification and 
methods of treatment. Plast Reconstr Surg. 
1993;91:1216-30.  

https://pubchem.ncbi.nlm.nih.gov/compound/Ethanolamine-oleate
https://pubchem.ncbi.nlm.nih.gov/compound/Ethanolamine-oleate
http://www.consort-statement.org/
http://www.consort-statement.org/


Mashaly et al.                                                                                  Injection of EO with/out lidocaine in venous malformations. 

Alexandria Dental Journal Volume 48 Issue 3 Section A      108 

27. Barrett AW, Speight PM. Superficial 
arteriovenous hemangioma of the oral cavity. Oral 
Surg Oral Med Oral Pathol Oral Radiol Endod. 
2000;90:731-8. 

28. Manzano BR, Premoli AM, Santaella NG, Ikuta 
CRS, Rubira CMF, Santos PSDS. Sclerotherapy as 
an esthetic indication in oral vascular 
malformations: a case series. A Bras Dermatol. 
2019;94:521-6.  

29. Couto DAF, Ito FA, Lima HG, Novais JD, Novais 
JB, Dallazen E, et al. Sclerotherapy for Extensive 
Vascular Malformation in the Tongue. J Craniofac 
Surg. 2019;30:e796-9.  

30. Puche-Torres M, MarquÃs-Mateo M, Miragall-
Alba L, Iglesias-Gimilio M, PÃrez-Herrezuelo G, 
Villar-Puchades R. Malformaciones venosas 
orofaciales de bajo flujo: esclerosis endoluminal 
con lÃser de diodo. Rev Esp Cirug Oral 
Maxilofac. 2010;32:64-70. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

31. Álvarez-Camino JC, España-Tost AJ, Gay-Escoda 
C. Endoluminal sclerosis with diode laser in the 
treatment of orofacial venous malformations. Med 
Oral Patol Oral Cir Bucal. 2013;18:486-90. 

32. Ierardi AM, Mangini M, Vaghi M, Cazzulani A, 
Carrafiello G, Mattassi R. Sclerotherapy of 
peripheral venous malformations: a new technique 
to prevent serious complications. Vasc 
Endovascular Surg. 2010;44:282-8. 

 
 


